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proportions, the ratio of the weights can be defined as 

( 10 . 

The analysis of structural columns discussed so far has been characterized by the 
assumption that the entire load-carrying member is involved. For instance, the 
pin-jointed column listed in Table 10.3 develops a well-defined curvature along 
its entire length. The solution obtained by Euler indicates that the shape of the 
deflection curve is sinusoidal. More advanced studies of stability problems in plates 
and shells utilize energy methods in conjunction with an assumed shape of the 
deflected structural member. These solutions give generally good results provided 
that the assumed shape is reasonably correct [31, 32]. 
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BUCKLING OF PLATES IN ELASTIC REGIME 

A special class of problems in the area of elastic design involves relatively thin 
and flat sections in which local instability can take place under the action of a 
compressive load. The buckling strength of a plate component is not necessarily 
lost entirely when such a local distortion occurs. Because of the significant residual 
strength left in the member, the design analysis can therefore be based on a twofold 
approach. In one instance we may select not to have any buckling deformation 
because of appearance requirements. Under yet another set of circumstances, local 
buckling may be permitted if the structural integrity of the total system is not 
compromised. 

The general form of the stress equation that applies to all types of plate buckling 
is 
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The buckling stress coefficient K p is similar to the column factor K c entering 
Eq. (10.1), and depends to a large degree on edge constraint. It is a nondimensional 
quantity and it is sometimes called the plate coefficient. The notation applicable 
to Eq. (10.7) is shown in Fig. 10.3. 

When the critical stress, calculated from Eq. (10.7) is less than the yield 
strength of the material, the buckling is considered to be elastic and the modu¬ 
lus of elasticity remains constant. The design value of 5 CR , given by the various 
formulas of the foregoing type, should be regarded as an upper limit because the 
stresses actually measured are found to be smaller by an appreciable margin. The 
discrepancies between the theory and experiment are mainly due to the geomet¬ 
rical irregularities, and this effect is known to increase with the decrease in plate 
thickness. 

When the critical stress exceeds the yield strength of the material, the plate 
buckling is termed inelastic and the modulus of elasticity decreases with the stress. 
However, the yield strength of the material is considered to be a natural limit for 
the critical stress. 


(10.7) 



